, coupling constant in hertz (Hz), integration, and assignment. Mass spectra were recorded using electron impact ionization (EI, 70 eV, direct inlet probe). High-resolution mass spectra were obtained from a TOF mass spectrometer with an ESI source. All chemicals and solvents were purchased from commercial sources and used without further purification. Silica column chromatography was performed using silica gel 60 (70−230 mesh); TLC analysis was conducted on silica gel 60 F254 plates.
X-ray crystallography. Suitable for X-ray crystallography single crystals were obtained by slow recrystallization from CDCl3 solution. X-ray diffraction data for all studied complexes were collected on a SMART APEX II area-detector diffractometer (graphite monochromator, ω-scan technique), using MoKα-radiation (0.71073 Å). The intensity data were integrated by the SAINT program 1 and were corrected for absorption and decay using SADABS.
2
All structures were solved by direct methods using SHELXS 3 , and were refined on All non-hydrogen atoms were refined with anisotropic displacement parameters. All C-H hydrogen atoms were placed in ideal calculated positions while NH and OH ones were located from the Fourier density synthesis. All hydrogen atoms were refined as riding atoms. Crystal data, data collection and structure refinement details are summarized in Table S1 . Crystal structures were analyzed by OLEX2 program.
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II. Synthetic procedures and characterization data II.1. Synthesis of anomalous products 5a and 5b in alkylation conditions.
To a solution of oxoester 1 (1.5 mmol) in dry benzene (5 mL), sodium (35 mg, 1.05 equiv) was added. The reaction mixture was stirred for 2 h, and bromoketone 2 (1.5 mmol) was added. The mixture was kept overnight, then poured into water (100 mL) and extracted with ethyl acetate (3 × 50 mL). The combined organic phases were washed with water (100 mL), dried with magnesium sulfate, and evaporated in vacuum. The residue was purified by column chromatography eluting by petroleum ester/ethyl acetate 5:1. 4, 14.0, 18.7, 18.8, 43.6, 47.6, 57.2, 62.2, 126.3 (2C), 126.7 (2C), 127.0 (2C), 127.4, 127.7, 128.7 (2C) , 129.0 (2C), 129.1 (2C), 129.9, 130.2, 130.8, 131.3, 132.7 (2C), 132.9, 148.8, 156.4, 160.5, 160.6, 160.7, 162.8, 169.0, 169.9 (2C) 0, 16.4, 41.5, 43.6, 56.5, 62.6, 119.7, 124 .0 (2C), 124.1 (2C), 125.6, 126.5 (2C), 128.8 (2C), 129.0 (2C), 129.2 (2C), 130.4, 131.7, 133.1, 140.4, 140.7, 148.7, 150.7, 152.6, 166.4, 168.7, 168.9, 200. 
II.2. Synthesis of diketones 6c and 6f.
To a solution of oxoester 1 (1.5 mmol) in dry benzene (5 mL), sodium (35 mg, 1.05 equiv) was added. The reaction mixture was stirred for 2 h, and bromoketone 2 (1.5 mmol) was added. The mixture was kept overnight, then poured into water (100 mL) and extracted with ethyl acetate (3 × 50 mL). The combined organic phases were washed with water (100 mL), dried with magnesium sulfate, and evaporated in vacuum. The residue was purified by column chromatography eluting by petroleum ester/ethyl acetate 10:1.
Ethyl 4-(2,5-dimethylthiophen-3-yl)-2-(2-(4-nitrophenyl)-2-oxoethyl)-3-oxobutanoate (6c)
Yellow powder, mp 106-107 °C, 91% yield (604 mg). 8, 135.8, 140.5, 150.5, 168.4, 195.8, 201 .4.
HRMS (ESI-TOF) m/z [M+H]
+ calcd for C20H22NO6S 404.1162, found 404.1159.
Ethyl 4-(2,5-dimethylthiophen-3-yl)-4-oxo-2-(2-phenylacetyl)butanoate (6f)
Brown oil, 51% yield (274 mg). 14.9, 16.0, 40.5, 49.8, 52.6, 61.7, 125.9, 127.1, 128.5 (2C), 129.8 (2C), 133.6, 134.6, 135.4, 148.0, 168.9, 192.7, 202.3 .
HRMS (ESI-TOF) m/z [M+H]
+ calcd for C20H23O4S 359.1312, found 359.1312.
II.3. Synthesis of cyclopentenone 4d.
To a solution of oxoester 1 (1.5 mmol) in dry benzene (5 mL), sodium (35 mg, 1.05 equiv) was added. The reaction mixture was stirred for 2 h, and bromoketone 2 (1.5 mmol) was added. The mixture was kept overnight, then poured into water (100 mL) and extracted with ethyl acetate (3 × 50 mL). The combined organic phases were washed with water (100 mL), dried with magnesium sulfate, and evaporated in vacuum. The residue was dissolved in ethanol (5.6 mL), and a solution of KOH (0.42 g, 7.5 mmol) in water (5.6 mL) was added. The reaction mixture was refluxed until completion of the reaction (monitored by TLC), then cooled, poured into water (100 mL), and extracted with ethyl acetate (3 × 50 mL). The combined organic phases were washed with water (100 mL), dried with magnesium sulfate, and evaporated in vacuum.
The residue was purified by column chromatography by petroleum ester/ethyl acetate 3:1 and recrystallized from ethanol.
3-(2,5-Dimethylthiophen-3-yl)-2-(4-methyl-2-phenylthiazol-5-yl)cyclopent-2-enone (4d).
Yellow powder, mp 161-163 °C; 36% yield 197 mg). 
II.4. Synthesis of compounds 5e and 5g in dialkylation conditions.
To a solution of oxoester 1 (1.5 mmol) in dry benzene (5 mL), sodium (35 mg, 1.05 equiv) was added. The reaction mixture was stirred for 2 h, and bromoketone 2 (1.5 mmol) was added. The mixture was kept overnight and sodium (35 mg, 1.05 equiv) was added again. The reaction mixture was stirred for 2 h, and bromoketone 2 (1.5 mmol) was added. After completion of the reaction (TLC) the reaction mixture was poured into water (100 mL) and extracted with ethyl acetate (3 × 50 mL). The combined organic phases were washed with water (100 mL), dried with magnesium sulfate, and evaporated in vacuum. The residue was purified by column chromatography eluting by petroleum ester/ethyl acetate 6:1. 14.7, 14.9, 15.0, 15.1, 16.0, 42.9, 46.6, 56.8, 61.7, 125.1, 126.0, 126.4, 128.7, 132.6, 133.3, 134.9, 135.3, 135.5, 135.8, 136.6, 137.9, 147.8, 165.7, 169.7, 192.9, 202 .3. 
HRMS (ESI-
TOF
HRMS (ESI-TOF) m/z [M+H]
+ calcd for C36H31N2O6 587.2177, found 587.2171.
II.5. Synthesis of compounds 7.
To a solution of oxoester 1 (1.5 mmol) in dry benzene (5 mL), sodium (35 mg, 1.05 equiv) was added. The reaction mixture was stirred for 2 h, and bromoketone 2 (1.5 mmol) was added. The mixture was kept overnight and sodium (35 mg, 1.05 equiv) was added again. The reaction mixture was stirred for 2 h, and bromoketone 2 (1.5 mmol) was added. After completion of the reaction (TLC) the reaction mixture was poured into water (100 mL) and extracted with ethyl acetate (3 × 50 mL). The combined organic phases were washed with water (100 mL), dried with magnesium sulfate, and evaporated in vacuum. The residue was dissolved in ethanol (5.6 mL), and a solution of KOH (0.42 g, 7.5 mmol) in water (5.6 mL) was added. The reaction mixture was refluxed until completion of the reaction (TLC), then cooled, poured into water (100 mL), and extracted with ethyl acetate (3 × 50 mL). The combined organic phases were washed with water (100 mL), dried with magnesium sulfate, and evaporated in vacuum. The residue was purified by column chromatography by petroleum ester/ethyl acetate 4:1.
2,3-Bis(2,5-dimethylthiophen-3-yl)-5-(2-(2,5-dimethylthiophen-3-yl)-2-oxoethyl)cyclopent-

2-enone (7e)
Pale gray powder, mp 94-97 °C 36% yield (245 mg). 14.7, 14.9, 15.0, 15.2, 16.0, 38.8, 41.5, 43.6, 125.1, 126.0, 126.6, 129.1, 133.7, 134.7, 135.1 (2C), 135.3, 135.7, 136.5, 137.3, 147.6, 164.3, 194.2, 208.8 .
HRMS (ESI-TOF) m/z [M+H]
+ calcd for C25H27O2S3 455.1168, found 455.1159.
3-(2,5-Dimethylthiophen-3-yl)-5-(2-(2,5-dimethylthiophen-3-yl)-2-oxoethyl)-2-phenylcyclopent-2-enone (7f)
Brown powder, 47% yield (296 mg). 136.2, 136.9, 138.3, 147.6, 164.7, 194.2, 208.4 .
HRMS (ESI-TOF) m/z [M+H]
+ calcd for C25H25O2S2 421.1290, found 421.188.
3-(2,5-Dimethylthiophen-3-yl)-5-(2-(2,5-dimethylthiophen-3-yl)-2-oxoethyl)-2-(2-(4-methoxyphenyl)-5-methyloxazol-4-yl)cyclopent-2-enone (7h)
Pale gray powder, 34% yield (270 mg). 39.2, 41.7, 43.5, 55.3, 114.0 (2C), 120.3, 125.5, 126.0, 127.9 (2C), 129.4, 130.5, 133.2, 135.1, 135.3, 136.5, 137.7, 146.9, 147.7, 160.2, 161.1, 166.5, 194.2, 208 .0.
HRMS (ESI-TOF) m/z [M+H]
+ calcd for C30H30NO4S2 532.1611, found 532.1619.
Desired compound 7g was not isolated and used in the next step without purification.
However, we have isolated byproduct 9 after synthesis of 7g.
N-(6-hydroxy-4-methyl-3-(5-methyl-2-phenyloxazol-4-yl)-1-oxo-2-phenyl-2,3-dihydro-1H-
inden-5-yl)benzamide (9)
Pale gray powder, mp 169-172 °C; 11% yield (84 mg). 8, 132.6, 133.9, 134.3, 135.5, 135.7, 139.6, 143.8, 144.9, 152.8, 161.5, 166.1, 206 .1.
HRMS (ESI-TOF) m/z [M+H]
+ calcd for C33H26N2O4 515.1965, found 515.1959.
II.6. Synthesis of compounds 8.
5-(2-Oxoethyl)cyclopentenone derivative 7 (0.2 mmol) was dissolved in dry toluene (3 ml) and Lawesson's reagent (0.089 g, 0.22 mmol) was added. The resulting mixture was heated to reflux for 0.5 h and poured into water (100 mL), and extracted with ethyl acetate (3 × 50 mL).
The combined organic phases were washed with water (100 mL), dried with magnesium sulfate, and evaporated in vacuum. The residue was purified by column chromatography by petroleum ester/ethyl acetate 15:1.
2,5,6-Tris(2,5-dimethylthiophen-3-yl)-4H-cyclopenta[b]thiophene (8e)
Pale gray powder, mp 141-143 °C; 61% yield (55 mg). 1, 14.3, 14.8, 15.0, 15.2, 15.3, 40.0, 119.9, 125.7, 126.7, 126.7, 130.8, 131.7, 132.1, 132.2, 132.5, 134.1, 134.6, 135.3, 135.5, 136.2, 138.0, 139.1, 145.0. 147 .0.
HRMS (ESI-TOF) m/z [M+H]
+ calcd for C25H25S4 453.0834, found 453.0835.
2,5-Bis(2,5-dimethylthiophen-3-yl)-6-phenyl-4H-cyclopenta[b]thiophene (8f)
Greenish powder, mp 146-149°C; 58% yield (49 mg). 2, 14.8, 15.1, 15.2, 40.7, 120.0, 126.7, 126.9, 127.3, 127.7 (2C), 127.8, 128.6 (2C), 131.0, 131.6, 132.6, 134.0, 135.6, 135.8, 136.6, 137.2, 139.0, 145.5, 145.6 .
HRMS (ESI-TOF) m/z [M]
+ calcd for C25H22S3 418.0884, found 419.0888. 4, 11.9, 39.6, 119.7, 126.3 (2C), 126.4 (2C), 126.8, 127.3, 127.9 (3C), 128.7 (2C), 128.8 (2C), 128.9 (2C), 130.1, 130.5, 131.5, 132.3, 132.6, 135.4, 138.2, 142.7, 144.7, 146.3, 147.1, 159.4, 159.9 .
4,4'-(6-phenyl-4H-cyclopenta[b]thiophene-2,5-diyl)bis(5-methyl-2-phenyloxazole) (8g)
HRMS (ESI-TOF) m/z [M+H]
+ calcd for C33H25N2O2S 513.1631, found 513.1627.
4-(2,5-Bis(2,5-dimethylthiophen-3-yl)-4H-cyclopenta[b]thiophen-6-yl)-2-(4-methoxyphenyl)-5-methyloxazole (8h)
Pale gray powder, mp 161-163 °C; 55% yield (58 mg). 7, 14.5, 14.7, 15.0, 15.1, 29.6, 40.4, 55.3, 114.0, 114.1 (2C), 114.2, 119.5, 120.5, 126.8, 126.9 (2C), 127.7, 128.0, 128.7, 132.5, 135.3, 135.8, 137.0, 140.2, 145.2, 145.5, 159.6, 161 .0.
HRMS (ESI-TOF) m/z [M+H]
+ calcd for C30H28NO2S3 530.1277, found 530.1279.
III. 2D NMR experiments
III.1. Comparison of NMR spectra of compounds 5
Compounds 5 C NMR signals of compounds 5a, 5b and 5g.
13 Figure S2 . HSQC spectra of compounds 5a, 5b and 5g.
5g Figure S3 . HMBC spectra of compounds 5a, 5b and 5g. IV. X-ray data and proposed mechanism for compound 9 Scheme S1. Proposed mechanism for compound 9. 
5g
